Introduction
Blazars constitute a class of radio-loud active galactic nuclei (AGNs) consisting of BL Lacertae objects (BL Lacs) and flat spectrum radio quasars (FSRQs). In the unified schemes of AGNs, blazars are believed to be the beamed counterparts of the FR I/FR obtained using the aperture photometry routine in IRAF/DAOPHOT package as discussed above. For aperture photometry, aperture radii were decided depending on the seeing, that is, 3 or 4 times of the FWHM. In the image frames 3 comparison (standard) stars, no. 1, 4
and 6 were present. Data are calibrated using star no. 1. We did not use star no. 4 and 6 for calibration, since these stars were having poor S/N ratio compared to Mrk 501.
Observation log and the intra-day variability results are listed in Table 1 . Photometric data in B, V and R passbands are given in Table 2 , 3 and 4 respectively. Photometric software DAOPHOT does not give the actual internal error of brightness but it gives the photon noise. The internal photometric errors of brightness for each passband are estimated using artificial addstar experiment as described by Stetson (1987) . We found the standard deviation (σ) = 0.015, 0.012 and 0.010 for B, V and R passbands respectively.
Results

Flux and Color Variations
Intraday Variability
Light curves of comparison star (instrumental mag.), Mrk 501 (instrumental mag.) and Mrk 501 (standard mag.) in V and R passbands are plotted in Fig. 1 and Fig. 2 . For plotting purpose, only the data for those nights are taken where the data points are more than seven. We report here objectively the presence or absence of IDV at a confidence level of more than 5σ.
B Passband: The source has been observed in B passband on 3 nights but there are only a few data points (three) in each night and hence the data are not plotted.
Measurements in B passband show variation to the extent of 0.013 mag on March 8, 0.080 mag on March 9 and 0.015 mag on March 10. Looking at the data of March 9, we notice fluctuations in brightness of comparison star, which might be partly responsible for the apparent variation of 0.015 mag seen in Mrk 501, so the variation detected is doubtful.
Hence as per our criterion, there is no significant IDV seen in B band data.
V Passband: Light curves in V passband show variation to the extent of 0.079 mag on March 30 ( Fig. 1 (a) ). Visual inspection of the figure indicates that the the variation seen in Mrk 501 might be due to the fluctuations in comparison star. So, the variation seen may not be a genuine IDV. Variations are also noticed on other nights: 0.019 mag on and hence the apparent variation seen in Mrk 501 might be partly due to this. Therefore, the variation seen is not considered as real. So, out of 11 nights observations in R passband, IDV is seen only in 1 night, i.e April 5.
Variations, similar to that seen in the present work, have also been noted earlier by other researchers e.g. on one occasion Ghosh et al. (2000) have reported variation of 0.13 mag in V band in less than 30 min while on the other occasion they report brightness variation of 0.04 mag in 29 minutes followed by steady brightness. According to Ghosh et al. (2000) , the source was not in active phase during their observing run. Fan et al. (2004) have reported the results on Mrk 501 based on the continuous observing run of two hours in October 2000 in R band and no significant variations were noticed. A blazar generally show IDV of relatively large amplitude during its outburst period while it shows very small flux variation or no obvious variation during the quiescent state. Thus during our observing run, Mrk 501 appears to be in quiescent state as the intraday brightness variations detected are less than 6 to 7%.
Short Term Variability
In Fig. 4 we have plotted all the data points in B, V and R passbands against the time in JD. The inter-night brightness variations are distinctly visible in the figure; the maximum variation of the source in V passband being 0.19 mag (between its faintest level at 13.78 mag on JD 2451635.320 and the brightest level at 13.59 mag on JD 2451667.237) whereas in R passband it has varied by 0.29 mag (between its faintest level at 13.46 mag on JD 2451613.505 and the brightest level at 13.17 mag on JD 2451667.194). Data of April 1 being noisy, are not included in the short term variability analysis. During the observing run of about 8 weeks, the source shows brightness variation of about ∼ 15 % in V passband and ∼ 25 % in R passband. Heidt & Wagner (1996) have reported ∼ 32% variation in flux in less than two weeks time which is larger than the variation seen in the present work (the maximum brightness variation detected in the present work is about 25% in about 2 months time).
Color Variation
In Fig. 4 panel (d) and (e), nightly average color (B ave − R ave ) and (V ave − R ave ) respectively are plotted against the time (in JD). For plotting purpose instead of taking the mean time (in JD) of the observing run, we have taken JD at 00h 00m 00s UT of that specific date. In Fig. 2, panel (d) , there is no significant change in (B ave -R ave ) color but in panel (e) the variation in color (V ave − R ave ) is apparent. The effect of variation in V and R magnitude (see panel (c) and (d)) has reflected in the (V ave -R ave ) color showing, the source has become 0.19 mag bluer during the observing campaign (between 0.53 at JD 2451635.50 and 0.33 at JD 2451669.50). This will give two slightly different SF curves but will provide a rough assessment of the errors due to the interpolation process (Wu et al. 2006 ).
Variability time scale
The first order structure function is equivalent to the power spectrum density (PSD) and is a powerful tool to search for periodicities and time scales in a time series data (see e.g. Rutman 1978; Simonetti, Cordes & Heeschen 1985; Paltani et al. 1997 ). The first order SF for a light curve having uniformly spaced data points is defined as
where k is time lag, N 1 a (k) = Σw(i)w(i + k) and the weighting factor w(i) is 1 if a measurement exists for the ith interval, 0 otherwise. The squared uncertainties in the estimated SF is
where σ 2 δf is the measured noise variance.
Since the data sampling in our light curve is quasi-uniform, we used interpolation method to determine the first order SF. For any time lag k, the value of a(i+k) was calculated by linear interpolation between the two adjacent data points. In a similar fashion SF was calculated for a large number of IDV light curves (Sagar et al. 2004 , Stalin et al. 2005 ). The behavior of the first order SF have the following types:
(i) If the source first order SF does not display any plateau, it represents the time scale of the variability to be larger than the length of the data.
(ii) If the source first order SF display a plateau followed by a dip in the SF, the dip indicates a possible cycle and plateau the time scale of the variability. were also found in the PKS 2155-304 in UV and X-ray wavelength (Urry et al. 1993 ). On short time scale, for example, periodic flux variation is reported in OJ 287 in radio as well as in optical band. Valtaoja et al. (1985) have reported 15.7 min periodicity at 37 GHz, Carrasco et al. (1985) have reported 23 minute period in their observations in optical B passband and Carini et al. (1992) have shown the optical periodicity of 32 min.
Several models have been developed to explain the IDV and short term variability in blazars viz. the shock-in-jet models, accretion-disk based models (e.g. Wagner & Witzel 1995; Urry & Padovani 1995; Ulrich, Maraschi & Urry 1997 and references therein). The detection of quasi-periodicity in time scale of minutes to less than a week in some of the blazars could be taken as evidence for the existence of accretion disk pulsation, or the presence of a single dominating hot-spot on the accretion disk, or of a helical structure in a jet (Vila 1979 , Mangalam & Wiita 1993 , Chakrabarti & Wiita 1993 . Quasi-periodic variation may also be attributed to a precessing jet. So search for periodic variations has great interests. The variability reported in the present work could be explained by any of the above models.
However, the variability detected in the low state of blazars can be explained on the basis of some kind of instability in the accretion disk, because in the low state, jet emission is less dominant over the thermal emission from the disk. Within unified schemes, the blazars are seen nearly face on, hence any accretion disk fluctuations should be directly visible. The models for the flares randomly emerging at different locations and at different time on accretion disks could be very relevant to the variations seen in blazars at low-state.
Eclipse of the hot spot by parts of the disk between the individual spot and the observer could be the other possible mechanism to produce variability in blazars at low-state. There often exists a range of azimuthal positions at a given radius within which the spot is eclipsed, and this is directly depends on the geometry of disk and the viewing angle of observer. The central black hole mass is expected to shed some light on the evolution process in AGNs (Barth et al. 2002 , Fan 2003 . There are several ways to find the BH mass but there is no consensus on this and the BH mass reported in the literature for a particular source differ significantly. The BH mass for Mrk 501, estimated by many authors, is in the range (0.01 − 3.4) × 10 9 M ⊙ (Barth et al. 2002 , Fan et al. 1999 images of a sample of 33 FR I sources, they were able to detect the unresolved optical nuclear sources. They found that optical and radio nuclear luminosities were strongly correlated.
They also found tight correlation between the radio and X-ray luminosities measured from Chandra observations . Furthermore, the correlation between radio, optical and X-ray emission extends to the large population of radio-loud AGNs found in early-type galaxies, with luminosities smaller by a factor ∼ 1000 with respect to classical low-luminosity radio-galaxies ). According to these findings the nuclear emission in low luminosity radio-loud AGNs is dominated by non-thermal emission from the base of the jet. Assuming FR I and BL Lacs unification, which is yet to be established, the alternate possibility is that the IDV seen in BL Lacs could arise in the jet. Considering this model, the detected small IDV in the low-state of the BL Lac object Mrk 501 might be due to a weak emission from the base of the jet.
It will be really interesting to start a long term multi-color optical monitoring program of BL Lac objects in their low-states to search for the IDV. We believe, with focused effort, we can make a large data set, and we may be able to find which model is more appropriate 
